Alkaptonuria with Ochronosis.-P. A. COOPER, B.M., B.Ch. (for B. GOTrLIEB, M.D.). A. R., male aged 33. Latvian. Came to England in 1947. All relatives in Latvia. First seen at St. Mary Abbots Hospital, November 1950.
but on direct questioning said that his ears had been blue since childhood, and that he had noticed staining of his linen for three years. He gave no family history of blue discoloration of the ears, or staining of the linen. His parents were not blood relations.
On examination he was a thin, nervous young man, with a stammer, and apart from deep blue pigmentation of the ears no abnormal physical signs were found. The urine, on routine examination, gave a black reaction with Benedict's reagent. This was subsequently shown to be due to the presence of homogentisic acid.
General investigations.-The urine gave the following reactions: Darkening on exposure to air, and, on addition of alkalis, reduction of Benedict's reagent on boiling and of ammoniacal silver nitrate in the cold. A transient blue colour with ferric chloride. Other than homogentisic acid, it contained no abnormal constituents.
Barium meal, X-ray chest, blood urea, urea clearance and liver function tests were normal. The frces contained no occult blood. Special investigations.-Homogentisic acid excretion (estimated by the iodometric method): Urine collected three-hourly over a twenty-four hour period showed a total excretion of 5 7 grammes of homogentisic acid, with maximum concentration in 12 midday to 3 p.m. specimen, and minimum in 3 a.m. to 6 a.m. specimen.
Excretion of homogentisic acid after ingestion of 25 grammes tyrosine showed total excretion from 9 a.m. to midnight of 14 grammes of homogentisic acid, equivalent to 17-5 grammes of tyrosine. There was a sharp rise in homogentisic acid excretion during the first three hours after ingestion, but the maximum concentration occurred during the second three hours.
Paper chromatography of the amino-acids of the urine (carried out by Dr. Charles Dent): Fasting specimen of urine showed normal amino-acid concentration and a normal distribution. After 25 grammes of tyrosine the chromatogram of the three to six hour specimen was exactly the same except for a fairly weak tyrosine spot in addition to the others.
Electrophoretic analysis of the plasma proteins, including the alpha, beta and gamma globulins (carried out by Dr. N. H. Martin), was normal.
In the absence of positive findings other than alkaptonuria the patient's symptoms were at first labelled functional. But in view of his positive statement that his abdominal discomfort was made worse by meat, and that a high protein diet, which he was given for a few days while in hospital, undoubtedly increased the discomfort, the possibility that his pain was related to his alkaptonuria could not be dismissed.
Dr. F. Parkes Weber said he was glad to see this genuine ochronosis case. As the use of carbolic acid was absolutely denied, it was unfortunate that a wider search in the family for similar cases could not be made. Enlargement of second and third fingers of right hand was noted at birth. He has attended various hospitals for this condition, but amputation of giant fingers was not considered advisable, owing to widespread lymphangiectatic condition of palm.
No family history of congenital deformities. Present condition.-Gross enlargement of second and third fingers affecting soft tissues, nails and phalanges. Third finger shows sharp angulation and ulnar deviation of terminal phalanx. Index finger is 16 cm. long and 5 25 cm. wide. Both giant fingers have bluish tinge and feel colder to touch than remaining fingers. Central and thenar region of palm and volar aspect of wrist show irregular elevations, soft on pressure, but no pitting (Figs. 1 and 2) .
No biopsy, but diagnosis of lymphangiectasis confirmed by Dr. Brian Russell. Radiographs of right hand reveal gross enlargement of phalanges and sesamoid bones of second and third fingers, absence of interphalangeal joint spaces, some osteoporosis and coarse trabeculation of subarticular bone structures and terminal phalanges. Size and shape of metacarpal bones and remaining fingers are normal except for enlarged sesamoids at interphalangeal joint of thumb (Fig. 3) .
Comment.-Recording of rare congenital disorders is not only justified on scientific grounds, but their study and grouping may throw light on problems of physiology and on the ietiology of diseases. The association of vascular anomalies with abnormalities in other parts of the body is not uncommon as for instance in the syndrome of Lindau and Sturge-Weber. In Maffucci's syndrome we find the co-existence of haemangiomata and dyschondroplasia. A condition closely related to this syndrome with lymphangiectasis and enchondromata of the affected extremities was shown by Rugg-Gunn, Woods and'Parkes Weber (1950) at this Section last year. Furthermore, Parkes Weber and others drew attention to a group of cases, in which hypertrophy of one limb or hemihypertrophy is found in association with tumour-like overgrowth in the corresponding portion of the vascular system. Parkes Weber (1908, 1918) described the condition as haemangiectatic hypertrophy of limbs.
My first patient is an example of the association of localized hypertrophy of fingers. also called local giantism or macrodactyly, with multiple haemangiomata. These are located on the right chest wall and in the axilla. It also should be mentioned that besides these vascular anomalies a large butterfly-shaped area of skin pigmentation is present on the right chest wall. Radiological examination of the skeletal system shows yet another abnormality, namely an advanced degree of osteochondritis of the dorsal spine. At a first glance, the presence of Scheuermann's disease seems only to be an accidental finding. However, the bone changes in osteochondritis resemble ; -_°_ those of chondro-osteo-dystrophy, and when multiple manifestations of osteochondritis are found, the case has often been classified as dyschondroplasia.
As far as I could ascertain the co-existence of Scheuermann's disease with multiple hiemangiomata and pigmentation on the chest has not been reported in the literature. Although it is not possible to draw definite conclusions from one case, it seems to be worth while to put this observation on record.
In the second patient overgrowth of right second and third fingers is particularly marked and involves the skin, nails, the subcutaneous tissue and the bone. The soft elevations of right palm and wrist have been diagnosed as a lymphangiectatic condition on clinical evidence. Since no confirmation of the diagnosis by biopsy could be obtained so far, as surgical interference was thought to be inadvisable, the diagnosis of lymphangiectasis has not been proved, and multiple lipomata may have to be considered in the differential diagnosis.
Only a few cases of macrodactyly have been reported in the literature and in these a frequent association with neurofibromatosis has been found. Brooks and Lehman (1924) in discussing their cases of localized overgrowth arrive at the conclusion that there is no other cause for rapid overgrowth of an extremity than neuro-fibromatosis. Moore (1942) , who studied 5 cases of macrodactyly, found pathological changes in the peripheral nerves on microscopical examination. He assumes a relationship between macrodactyly and peripheral nerve pathology. According to Moore the nervous system exerts some controlling action on the process of growth, and the impaired nerves fail in this function, resulting in uncontrolled or uninhibited growth.
Inglis (1950) in a recent paper points out that the elongation of a limb associated with extensive himangioma in the affected part FIG. 3 (Cave II) .
is not caused by excessive vascularity and increased blood supply, as hitherto believed, FIG. 1 (Case 11 ).-Congenital, localized giantism of right but the overgrowth of the limb and the hand. Secoind finger 16 cm. long and 5.25 cm. wide. Similar hmmangioma have a common underlying enlargement of third finger, showing sharp angulation and cause, namely, neural intrinsic factor. ulnar deviation of terminal phalanx.
In my patients no cutaneous tumours of neurofibromatosis have been found, but in evidence in favour of the neurogenic theory as the cause for some congenital bone dysplasias seems to be quite strong. Winestine (1924) found at necropsy localized overgrowth of a segment of the intestine, in which the nerve, supplying that segment, showed manifestation of neurofibroma.
It seems, therefore, likely that microscopical studies of the nervous system may throw light on the origin of. Investigations.-Barium meal (Fig. 1) showed volvulus of the stomach at the transverse axis; there was no other abnormality of the stomach or duodenum. Stools were positive for occult blood. Test meal showed a histamine-fast achlorhydria.
In view of the association of neoplasm with chronic volvulus of the stomach, laparotomy was performed. At operation, the transverse colon was lying at a higher level than normal in the posterior wall of the lesser sac, so that it was visible through the gastrohepatic omentum above the lesser curve of the stomach (Fig. 2) . There was some perisplenitis with fibrosis extending into the lieno-colic ligament so that this -was considerably shortened and appeared to be the cause of the upward displacement of the colon. anatomy found at operation.
Rotation of the stomach around its transverse axis appeared to be due to an abnormally long lesser omentum allowing descent of the lesser curve together with the abnormally short lieno-colic ligament, causing upward and backward displacement of the greater curve by traction on the gastro-colic ligament.
The lieno-colic ligament was divided,and the volvulus reduced. No gastric tumour was found.
The immediate post-operative course was uneventful, but the patient subsequently developed bronchopneumonia with cardiac and renal failure and died.
Post-mortem examination showed no intrinsic abnormality in the alimentary tract. In this patient the cause of the volvulus appeared to be the perisplenitis associated with severe gastroptosis and most probably aggravated by the loss of weight. It is uncommon to find simple partial or chronic volvulus of the stomach; in the majority of cases it is associated with benign or malignant ulceration of the stomach or with diaphragmatic hemia (Maingot, R., Abdominal Operations, 1948, p. 339, London).
